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(57) ABSTRACT

The present invention discloses an image processing method
includes steps of measuring stimulus value matrixes of
trichromatic grays of a displaying image; calculating a
stimulus value matrix of each pixel gray of the displaying
image from the measured stimulus value matrixes; trans-
forming the stimulus value matrixes of each pixel gray to
coordinate values of each pixel in a color space; calculating
a chromatic aberration between two adjacent pixels of each
row and each column in the color space; selecting a pixel
area and calculating a chromatic aberration value of the
pixels in the selected pixel area and a chromatic aberration
value between pixels of a periphery of the selected pixel area
and the adjacent pixels out of the selected pixel area;
executing an image process to the selected pixel area if a
difference between these two chromatic aberration values
and a preset chromatic aberration threshold value meets a
predetermined rule.
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1
IMAGE PROCESSING METHOD

FIELD OF THE INVENTION

The invention relates to data processing technologies, and
particularly, to an image processing method.

BACKGROUND OF THE INVENTION

An image processing method usually includes noise
abatement and detail enhancement. That is, to reduce image
noise deviating from the original chrominance caused by
some external factors, such as hardware error, transmission
interference, or heat influence, and to enhance useful details
in an image. However, a current image processing method
fails to exactly tell a difference between normal display
details and image noise, thus eliminate some useful details
during the noise abatement and decrease a smooth feeling of
the image.

Therefore, an image processing method which can solve
the above-mentioned problem needs to be provided.

SUMMARY OF THE INVENTION

To solve the above-mentioned problem, the present inven-
tion provides An image processing method including corre-
spondingly measuring stimulus values matrixes of trichro-
matic grays of a displaying image; calculating a stimulus
value matrix of each pixel gray of the displaying image from
the measured stimulus value matrixes of trichromatic grays
according to the color mixing theory; transforming the
stimulus value matrixes of each pixel gray of the displaying
image to a coordinate value of each pixel in a uniform color
space; calculating a chromatic aberration between two adja-
cent pixels of each row and each column in the uniform
color space; selecting a pixel area with a predetermined
scale and calculating a chromatic aberration value of the
pixels in the selected pixel area and a chromatic aberration
value between pixels located along a periphery of the
selected pixel area and the adjacent pixels out of the selected
pixel area; comparing the chromatic aberration value of the
pixels in the selected pixel area and the chromatic aberration
value between pixels located along a periphery of the
selected pixel area and the adjacent pixels out of the selected
pixel area with a preset chromatic aberration threshold
value; and executing an image process to the pixels in the
selected pixel area if a difference between the chromatic
aberration value of the pixels in the selected pixel area and
the chromatic aberration value between pixels located along
a periphery of the selected pixel area and the adjacent pixels
out of the selected pixel area and the chromatic aberration
threshold value meets a predetermined rule.

Wherein, the image process executed to the pixels of the
selected pixel area comprises an image denoise process and
an image enhancement process.

Wherein, the image denoise process is executed by a
median filter.

Wherein, the image enhancement process employs the
Laplace transformation.

Wherein, the uniform color space is selected from a group
consisting of a CIE19600UCS uniform color space, a
CIE1964 W*U*V*uniform color space, a CIE1976L *u*v*
uniform color space, and a CIE1976L*a*b* uniform color
space.

Wherein, the uniform color space is a CIE1976L.*a*b*
uniform color space.
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Wherein, the uniform color space is a CIE19761 *a*b*
uniform color space.

Wherein, the selected pixel area is a 3x3 of pixel area.

Wherein, the chromatic aberration value of the pixels in
the selected pixel area is a sum of the chromatic aberration
values between each two adjacent pixels in the selected pixel
area and the chromatic aberration value between pixels
located along a periphery of the selected pixel area and the
adjacent pixels out of the selected pixel area is a sum of the
chromatic aberration values between each pixel located
along the periphery of the selected pixel areca and the
corresponding adjacent pixel out of the selected pixel area.

Wherein, the predetermined rule is that if a difference
between the sum of the chromatic aberration values of each
two adjacent pixels in the selected pixel area and the sum of
the chromatic aberration values between each pixel located
along the periphery of the selected pixel areca and the
corresponding adjacent pixel out of the selected pixel area is
greater than the chromatic aberration threshold value, the
selected pixel area is considered as an area where the noise
points stays and the image denoise process is executed in the
selected pixel area.

Wherein, if the difference between the sum of the chro-
matic aberration values of each two adjacent pixels in the
selected pixel area and the sum of the chromatic aberration
values between each pixel located along the periphery of the
selected pixel area and the corresponding adjacent pixel out
of the selected pixel area and the chromatic aberration
threshold value do not meet the predetermined rule, the other
pixel area is selected to test.

The image processing method provided by the present
disclosure analyzes the chromatic aberration in the selected
pixel area to determine whether the selected pixel area needs
to be processed or which kind of process needs to be
executed in the selected pixel area. Thus, the image distor-
tion due to a removal of the useful detail signal when the
image is processed.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to illustrate technical schemes of the present
invention or the prior art more clearly, the following section
briefly introduces drawings used to describe the embodi-
ments and prior art. Obviously, the drawing in the following
descriptions just is some embodiments of the present inven-
tion. The ordinary person in the related art can acquire the
other drawings according to these drawings without offering
creative effort.

FIG. 1 is a flow chart of steps of an image processing
method in accordance with an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The following sections offer a clear, complete description
of the present invention in combination with the embodi-
ments and accompanying drawings. Obviously, the embodi-
ments described herein are only a part of, but not all of the
embodiments of the present invention. In view of the
embodiments described herein, any other embodiment
obtained by the person skilled in the field without offering
creative effort is included in a scope claimed by the present
invention.

Referring to FIG. 1, an image processing method in
accordance with an embodiment of the present invention
includes the following steps:
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Step S11, stimulus values matrixes of trichromatic grays
of each pixel in a displaying image are correspondingly
measured. A visualized color of each pixel of the displaying
image is combined with sub-pixels of red, green, and blue
having predetermined grays. Thus, for each pixel of the
displaying pixel, a red gray stimulus matrix R(X, Y, Z), a
green gray stimulus matrix G(X, Y, Z), and a blue stimulus
matrix B(X, Y, Z) can be correspondingly measured accord-
ing to a gamma curve of a display and components of the
displaying signals.

Step S12, the stimulus value matrix of each pixel gray of
the displaying image is calculated. According to the color
mixing theory, the tristimulus values of the mixed color is a
sum of stimulus values of each colors. Thus, the tristimulus
values matrix S(X,Y,7Z) of the displaying image grays is a
sum of the red gray stimulus matrix R(X,Y,Z), the green gray
stimulus matrix G(X,Y,Z), and blue gray stimulus matrix
B(X.,Y,Z). The summation formula as follow:

X=RX)+GX)+BX)
Y=R(Y)+G(Y)+B(Y)

Z=R(D)+G(D)+B(Z)

Step S13, the tristimulus values matrix S(X, Y, Z) of each
pixel gray of the displaying image is transformed as a
coordinate value of each pixel in a uniform color space.
Because a difference between the colors, named chromatic
aberration, needs to be calculated, the uniform color space
must be defined. Each point is the color space represents a
kind of color. Thus, a distance between two points in the
color space is proportional to a visual difference between
two colors correspondingly represented by these two points
in the color space. A same distance represents a same
chromatic aberration. The common used uniform color
spaces established by International Commission on I1lumi-
nation includes a CIE19600UCS uniform color space, a
CIE1964 W*U*V*uniform color space, a CIE1976L *u*v*
uniform color space, and a CIE1976L*a*b* uniform color
space.

In this embodiment, the CIE1976L*a*b* uniform color
space is employed. The CIE19761 *a*b*uniform color space
uses a three-dimension coordinate system with L* for light-
ness and a* and b* for chromatic indexes to present the
color. The transformation relationship between the L*, a*
and b* and the tristimulus values matrix S(X, Y, 7) as
follow:

L*=116(¥/7,)V3-16
a*=500[(X/X ) 3-(¥77,)Y3]

b*=200[(Y/Y,)V3~(2/Z,)V3

According to the transformation relationship, the coordi-
nate values L*, a* and b* of each pixel color of the
displaying image are calculated from the tristimulus values
matrix S(X, Y, Z) of each pixel gray of the displaying image.

Step S14, the chromatic aberration between two adjacent
pixels of each row and each column in the uniform color
space is calculated. According to the coordinate values of
each pixel color of displaying image in the uniform color
space, the chromatic aberration between two adjacent pixels
of each row and each column of the displaying image is
calculated by a formula:

AE*ab:v(L * =L *2)2"'(“*1‘“ *2)2+(b *1—5’*2)2:
(AL*P+(Aa*P+(Ab*)?
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because a same chromatic aberration value represent a same
visual color difference, image noise points can be distin-
guished from normal points of the displaying image more
easy and more objectively by analyzing the chromatic
aberration value AE* ,, of each pixel of the displaying image
in the uniform color space.

Step S15, the chromatic aberration values of a pixel area
with predetermined scale are calculated. The pixel area with
predetermined scale is selected. A sum of the chromatic
aberration values AE*, between each two adjacent pixels in
the selected pixel area and a sum of the chromatic aberration
value AE*, between pixels at a periphery of the pixel area
and the adjacent pixels out of the selected pixel area are
calculated. In this embodiment, the selected pixel area is a
3x3 of pixel area.

Step S16, a chromatic aberration threshold value AE* , is
preset. A difference between the sum of the chromatic
aberration values AE* | in the selected pixel area and the sum
of the chromatic aberration value AE*, at the periphery of
the selected pixel area is compared with the chromatic
aberration threshold value AE*,, to determine whether a
relationship between the difference and the chromatic aber-
ration threshold value AE* , meets a predetermined rule.

Step S17, if the difference between the sum of the
chromatic aberration values AE*| in the selected pixel area
and the sum of the chromatic aberration value AE*, at the
periphery of the selected pixel area and the chromatic
aberration threshold value AE*,, meets the predetermined
rule, the pixels in the selected pixel area are processed. The
image process includes an image denoise process and an
image enhancement process. The image denoise process can
be executed by a median filter. The image enhancement
process can employ the Laplace transformation.

In this embodiment, if the difference between the sum of
the chromatic aberration values AE*, in the selected pixel
area and the sum of the chromatic aberration value AE*, at
the periphery of the selected pixel area is greater than the
chromatic aberration threshold value AE*,, | the selected
pixel area is considered as an area where the noise points
stays and the image denoise process is executed in the
selected pixel area.

If the difference between the sum of the chromatic aber-
ration values AE*, in the selected pixel area and the sum of
the chromatic aberration value AE*, at the periphery of the
selected pixel area and the chromatic aberration threshold
value AE*,, cannot meet the predetermined rule, the other
pixel area is selected to test.

The image processing method provided by the present
disclosure analyzes the chromatic aberration in the selected
pixel area to determine whether the selected pixel area needs
to be processed or which kind of process needs to be
executed in the selected pixel area. Thus, the image distor-
tion due to a removal of the useful detail signal when the
image is processed.

What is said above are only preferred examples of present
invention, not intended to limit the present invention, any
modifications, equivalent substitutions and improvements
etc. made within the spirit and principle of the present
invention, should be included in the protection range of the
present invention.

What is claimed is:

1. An image processing method, comprising:

correspondingly measuring stimulus values matrixes

R(X,Y,Z), G(X,Y,Z) and B(X,Y,Z) of trichromatic
grays of a displaying image;

calculating a stimulus value matrix S(X,Y,Z) of each pixel

gray of the displaying image by summing the measured
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stimulus value matrixes R(X,Y,Z), G(X,Y,Z) and B(X,
Y,Z) of trichromatic grays according to formulas:

X=RX)+GX)+B(X),
Y=R(Y)+G(1)+B(Y),

Z=R(2)+G(2)+B(2);
transforming the stimulus value matrixes of each pixel

gray of the displaying image to a coordinate value of
each pixel in a uniform color space by formulas:

L*=116(¥/7,)"3-16
a*=500[(X/X,) 3~ (¥77, )3

bE=200[(Y/Y,)V3~(2/Z,)V3],

wherein L* represents for lightness, a* and b* represents
for chromatic indexes, wherein Xn, Yn and Zn are XYZ
tristimulus values of a reference white point;

calculating a chromatic aberration between two adjacent
pixels of each row and each column in the uniform
color space by a formula:

AE*ab:v(L * =L *2)2"'(“*1‘“ *2)2+(b *1—5’*2)2:
(AL¥P+(Aa*P+(Ab*?;

selecting a pixel area with a predetermined scale and
calculating a chromatic aberration value of the pixels in
the selected pixel area and a chromatic aberration value
between pixels located along a periphery of the selected
pixel area and the pixels’ adjacent pixels on the periph-
ery of the selected pixel area;

comparing the chromatic aberration value of the pixels in
the selected pixel area and the chromatic aberration
value between pixels located along a periphery of the
selected pixel area and the pixels’ adjacent pixels on
the periphery of the selected pixel area with a preset
chromatic aberration threshold value; and

considering the selected pixel area as an area where noise
points stay and executing an image denoise process to
the pixels in the selected pixel area if a difference
between the chromatic aberration value of the pixels in
the selected pixel area and the chromatic aberration
value between pixels located along a periphery of the
selected pixel area and the pixels’ adjacent pixels on
the periphery of the selected pixel area and the chro-
matic aberration threshold value meets a predetermined
rule, wherein the predetermined rule is that the differ-
ence is greater than the chromatic threshold aberration
value.
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2. The image processing method of claim 1, wherein the
image process executed to the pixels of the selected pixel
area comprises an image demise process and an image
enhancement process.

3. The image processing method of claim 2, wherein the
image denoise process is executed by a median filter.

4. The image processing method of claim 2, wherein the
image enhancement process employs the Laplace transfor-
mation.

5. The image processing method of claim 1, wherein the
uniform color space is selected from a group consisting of a
CIE19600UCS uniform color space, a CIE1964W*U*V*
uniform color space, a CIE1976L*u*v* uniform color
space, and a CIE1976L.*a*b* uniform color space.

6. The image processing method of claim 1, wherein the
uniform color space is a CIE1976L*a*b* uniform color
space.

7. The image processing method of claim 1, wherein the
selected pixel area is a 3x3 of pixel area.

8. The image processing method of claim 1, wherein the
chromatic aberration value of the pixels in the selected pixel
area is a sum of the chromatic aberration values between
each two adjacent pixels in the selected pixel area and the
chromatic aberration value between pixels located along a
periphery of the selected pixel area and the pixels’ adjacent
pixels on the periphery of the selected pixel area is a sum of
the chromatic aberration values between each pixel located
along the periphery of the selected pixel areca and the
corresponding pixels” adjacent pixels on the periphery of the
selected pixel area.

9. The image processing method of claim 8, wherein the
predetermined rule is that if a difference between the sum of
the chromatic aberration values of each two adjacent pixels
in the selected pixel area and the sum of the chromatic
aberration values between each pixel located along the
periphery of the selected pixel area and the corresponding
pixels’ adjacent pixels on the periphery of the selected pixel
area is greater than the chromatic aberration threshold value,
the selected pixel area is considered as an area where the
noise points stays and the image denoise process is executed
in the selected pixel area.

10. The image processing method of claim 1, wherein if
the difference between the sum of the chromatic aberration
values of each two adjacent pixels in the selected pixel area
and the sum of the chromatic aberration values between each
pixel located along the periphery of the selected pixel area
and the corresponding pixels’ adjacent pixels on the periph-
ery of the selected pixel area and the chromatic aberration
threshold value do not meet the predetermined rule, the other
pixel area is selected to test.
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